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situation of Ramesvaram, on the reef which, under the name of 
Adam’s Bridge, almost connects Ceylon with the mainland of 
India, renders an account of its flora and fauna particularly 
interesting ; and the present brochure, which is illustrated with 
several charts and photographs of the coast, furnishes a useful 
supplement to Haeckel’s graphic pages upon the island of 
Ceylon. The observations recorded are admitted to be far from 
exhaustive of the biological features of the Gulf of Manaar, but 
they are more than sufficient to indicate the existence of a fauna 
well worthy of further examination. 

The Malacological Society of London, instituted for the 
study of the Mollusca and Brachiopoda, only came into existence 
in February 1893, but its performances up to now give every 
promise of a successful future. It publishes Proceedings, in 
which appear anatomical papers, and papers devoted to de¬ 
scriptions of recent and fossil shells. A valuable address by 
Dr. H. Woodward, F.R.S., dealing largely with scientific in¬ 
vestigations of the sea and its inhabitants, appears in the fourth 
number of the Society’s Proceedings, with a number of other 
papers. In this connection we notice that the Journal of Mala¬ 
cology contains a contribution, by Dr. J. C. Thresh, on “ Oysters 
as Disseminators of Disease,” and, together with several other 
communications and a bibliography of recent literature, an in¬ 
teresting note, by Mr. W. M. Webb, on “ The Dimyarian Stage 
of the Native Oyster.” 

The Natural History Societies in our public schools probably 
do more to foster scientific research than all the systematic 
instruction in lecture-room and laboratory; therefore every 
encouragement should be given to the work of observation 
and collection which is carried on by them. Increased de¬ 
mands of both school work and games on half-holidays leave 
little time to cultivate interest in natural things, and this 
accounts partly for the statement in the report of the Rugby 
School Natural History Society for 1894, that the interest 
shown in the Society by members of the school has decreased. 
Possibly, now that the new museum is completed, and the col¬ 
lections in it are being systematically arranged by Mr. Collinge, 
the Society will commence a new era of prosperity. 

The Danish Meteorological Institute and the Deutsche See- 
warte have conjointly published daily synoptic weather charts 
of the North Atlantic Ocean and adjacent continents for a year 
ending November 1889. These valuable charts were first 
issued for September 1873 by the late Captain Hoffmeyer, of 
Copenhagen, and they afford excellent materials for tracing the 
connection between the weather conditions of the Atlantic, 
this country, and Western Europe. For some years past the 
charts have been accompanied by explanatory text, which 
greatly enhances theit value. The discussion of the charts for 
the year in question is divided into two parts : (1) genera! 
investigations of the conditions over the North Atlantic, and 
(2) application of this knowledge to navigation ; while the 
position and movement of the areas of high and low barometer, 
in interesting cases, are shown in forty special charts accom¬ 
panying the text. 

Seyerai, aromatic esters of arsenious .acid have been pre¬ 
pared for the first time by Dr. Fromm, of Rostock. The new 
substances are either viscous liquids or crystalline solids, and 
are prepared with considerable facility. The first member of 
the series, the triphenyl ester, As(OC 6 H 5 ) 3 , is obtained by 
allowing arsenic trichloride diluted with ether to fall drop by 
drop into sodium phenylate suspended in ether. The reaction 
commences vigorously at the ordinary temperature, but the 
mixture eventually requires warming over a water bath in order 
to obtain the theoretical yield. The ethereal liquid is then 
allowed to stand until the finely-divided precipitate of common 
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salt subsides, when it is decanted from the latter. The ether is 
then removed by distillation over the water bath, and the thick 
residual liquid subsequently subjected to distillation under re¬ 
duced pressure. Arsenious triphenyl ester is a colourless 
viscous liquid endowed with an odour somewhat resembling 
that of phenol; it boils under a pressure of 57 m.m. at 275°. 
The liquid is remarkably sensitive to moisture, for water 
instantly decomposes it into arsenious oxide and phenol. 
Halogens do not form additive compounds with it, but chlorine 
and bromine convert it into arsenic trichloride or tribromide 
and trichlor- or tribromphenol. The second member, the para 
cresyl ester, As(OC 6 H 4 CH 3 ) 3 , is similarly obtained, and is like¬ 
wise an oily liquid, boiling at 290° under 20 m,m. pressure, 
and endowed with similar properties. The benzyl ester, 
As(OCHC-H 5 ) 3 has also been isolated in an analogous 
manner, but is not quite so stable as the two esters just de¬ 
scribed, being more or less decomposed upon distillation in 
vacuo; it may be obtained practically pure, however, by heat¬ 
ing the product of the reaction in an oil bath to 200° under low 
pressure. It reacts with water similarly to the two other esters. 
In addition to these liquid aromatic arsenious esters, the 
naphthyl ester, As(OC 10 H 7 ) 3 , has been prepared by the action 
of arsenic trichloride upon the sodium derivative of /8-naphthoI. 
As the sodium compound is in this case completely soluble in 
ether, the arsenic chloride reacts with great energy. The 
arsenious naphthol ester crystallises from the ethereal solution 
after decantation from the precipitate! common salt, in colour¬ 
less aggregated crystals, which melt at II3°-H4°, and are 
readily soluble in alcohol and benzene in addition to ether. 
Water immediately decomposes them, and in boiling water the 
products of the decomposition, arsenious oxide and/ 3 -naphthoI, 
dissolve completely. 

The additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey {Cercopithecuscallitrichus, 9 ) 
from West Africa, presented by Miss Florence Greffin; a 
Bonnet Monkey ( Macacus sinicus, 1 ) from India, presented 
by Mr. R. J. Davidson ; two Polar Hares ( Lepus glacialis) 
from Norway, presented by Mr. O. Gude ; a Common Bidger 
(Meles taxus ) from Berkshire, presented by The Duke 
of Wellington; an Irish Sioat ( Putorius hibernicus) from 
Ireland, presented by Viscount Powersconrt; two Antipodes 
Island Pur rake its [CJanorhamphus unicolor) from Aatipodes 
Island, New Zealand, presented respectively by Sir Walter 
L. Buller, K.C.M.G., and Mr. William E. Collins; two 
Scarlet Tanagers ( Ramphoccelus brasilius) from Brazil, pre¬ 
sented by Mr. Robert E. Graves ; a Red and Blue Macow 
(Ara macao) from South America, deposited; two Griffon 
Vultures ( Gyps fulvus) from Egypt, purchased ; an Egyptian 
Gazelle ( Gazella dorcas, 6 ) from Egypt, received in exchange ; 
a Great Kangaroo ( Macropus giganleus, <J), a Rufous Rat 
Kangaroo ( Hypsiprymnus rufescem), born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 

The Variable Star Z Herculis.— This recently dis¬ 
covered variable star turns out to be one of exceptional interest. 
It was first suspected of variability by the Potsdam observers, 
and subsequent observations by Chandler and Harcwig seemed 
to show that it was a star of the Algol type. Early in the pre¬ 
sent year Dr. Duner announced that the new variable was pro¬ 
bably of the Y Cygni type with unequally bright components, 
since he found unequal minima alternating in periods of forty- 
seven and forty-nine hours. Returning to the subject 
(Astrophysical Journal, April), Dr. Duner gives the data 
on which his conclusion was based, and derives some in¬ 
teresting results as to the probable constitution of the system. 
The normal magnitude of the star is 6 89 ; at principal minimum 
it falls to 8’05, and at secondary minimum to 7’35. Hence, 
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the relative degrees of brightness at these times are I, f, and g, 
and assuming that the eclipses are central, it is easily shown 
that the observed magnitudes may be explained by supposing 
that the two components are of equal size, while one is twice as 
bright as the other. The unequal duration of the minima 
further indicates that the orbit is an ellipse with an eccentricity 
of 0 2475, and it is calculated that the semi-axis major of the 
orbit is six times the diameter of the stars. The plane of the 
orbit passes through the sun, and the line of apsides is inclined 
at an angle of 4 0 to the line of sight. The stars revolve in this 
orbit in a period of 3 days 23 hours 48 minutes 30 seconds. 

It seems probable that this variable may form a connecting 
link between Algol, which consists of a bright and a dark body, 
and Y Cygni, consisting of two stars of equal brightness. 

The Diameter of Neptune. —With the Lick telescope 
and an eyepiece magnifying 1000 diameters, Prof Barnard finds 
the mean angular diameter of Neptune, when reduced to the 
mean distance from sun 30^055 r, to be 2"*433. This corre¬ 
sponds to an actual diameter of 32,900 miles, which is from two 
to four thousand miles less than that stated in most of our text¬ 
books .—Astronomical Journal , No. 342. 


INDUCED MAGNETISM IN VOLCANIC DOCKS. 

^/^N interesting note by G. Folgheraiter, on the magnetism 
induced in volcanic rocks by the earth’s magnetic field, 
appears in the Atti della Reale Accademia del Lincei (vol. iv. 
part 5, March 3, 1895). The author has performed a number of 
experiments on volcanic rocks, in order to determine the amount 
of induced magnetism left when, after heating to such a tem¬ 
perature that they entirely lose their permanent magnetism, 
they are either allowed to cool slowly or are suddenly cooled, 
in each case under the influence of the earth’s field. From such 
observations he hopes to be able to deduce some conclusions as 
to the conditions under which the rocks experimented on, which 
were originally permanently magnetised, became magnetised. 
The rocks are cut into small parallelopepedons weighing about 
50 grams, and such that the length is about two or three times 
the depth or breadth, care being always taken to cut the 
rock so that the axes of these pieces were vertical when 
the rock was in its place in the earth. The intensity of magneti¬ 
sation was in every case measured by the method of deflection ; 
a freely suspended magnetic needle being deflected by the 
sample, which was placed with its length east and west. After 
measuring the intensity of magnetisation of the sample-, they 
were heated to redness, and then either allowed to cool slowly, 
or are rapidly quenched with their axes vertical. Their magnetic 
moment was determined, first immediately they were cool, and 
then after they had stood under the influence of the earth’s field 
for three months. The specimens of basalt examined may be 
divided into two groups : in the first may be placed those 
specimens which were originally only slightly magnetised, and 
in this case, after heating to redness, the magnetisation is always 
increased, but to a very different degree in the different speci¬ 
mens. The second group includes those basalts which were 
originally strongly magnetised, and in this case after heating 
the magnetisation was considerably reduced. In both groups 
the magnetisation underwent no change during three months, 
and sudden cooling gave the same results as slow cooling. 
Experiments have also been made on tuff and peperino. The 
results obtained with the first of these rocks are similar to those 
obtained with the first group of basalts. Peperino, however, 
differs in that, before being heated, its coercive force seems 
1 Imost nil, the bar becoming only temporarily magnetised. 
After heating, the character of the rock is altered, as 
it can now become permanently magnetised and behaves just 
like the tuff. From this the author concludes that peperino 
has been formed at a low temperature, probably by the action 
of water on cinders, &c. 


THE FREEZING-POINT OF DILUTE 
SOLUTIONS. 

^^ORRECT determinations of the freezing-point of dilute 
solutions are of fundamental importance in connection 
with the general theory of the subject, and it is therefore any¬ 
thing but satisfactory to find that, in spite of the closeness with 
which the individual results of the same observer agree amongst 
themselves, the results of different observers are in many cases 
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widely separated. For example, the following values have 
been given as the molecular depression of the treezing-point 
in the case of a I per cent, aqueous solution of sugar:— 
2*02, Arrhenius; 2'oy, Raoult; 2 oi, Pickering; 2’i8, H. C. 
jones ; I '8l, Loomis. The results of Jones and Loomis, both 
of whom claim increased accuracy for the methods they employ, 
differ by some 18 per cent. The theoretical value of the 
molecular depression, calculated from the melting-point and 
heat of fusion of ice, is I 86. The cause of these differences 
has given rise to much discussion. Pickering has attempted to 
show that Jones’s results, wherein the temperature was read to 
the ten-thousandth of a degree, were affected by thermometer 
errors. Jones has replied that his thermometer was tested. 
Kohlrausch has drawn attention to probable sources of error in 
Jones’s method, but is compelled to admit that the differences 
between the results of Jones and Loomis must, in the main, be 
due to some unknown source of error. 

A definite step in the direction of clearing up this point is 
made in a recent number of the Zeitschrift fur physicalise he 
Chemie. Here Nernst and Abegg emphasise ihe fact that the 
observed freezing-point must in general be different from the 
true freezing-point, or the temperature at which solid and liquid 
are in equilibiium. They point out that a partly-frozen liquid, 
uninfluenced by the temperature of its surroundings, will strive 
to reach the true freezing-point at a rate which, at any instant, 
may be taken as proportional to the difference between its actual 
temperature and the true freezing-point. Again, in practice, 
on account of the limited amount of substance employed, and 
the effect of the temperature of the surroundings, &c., unfrozen 
liquid strives to reach a definite temperature, which may be 
termed the “ convergence temperature. ” On these assumptions 
it is easy to show that the observed freezing-point, or the tem¬ 
perature at which the thermometer becomes steady, will only be 
the true freezing-point if the “convergence temperature” is 
equal to the true freezing-point, or if R, the rate at which the 
temperature of the partly frozen liquid approaches the freezing- 
point, is infinitely great as compared with r, the rate at which 
the temperature of the unfrozen liquid approaches the “con- 
vergence temperature.” If one ot these conditions is not ful¬ 
filled, corrections determined experimentally have to be applied. 
For dilute solutions of alcohol and common salt the corrections 
were found to be inappreciable under the experimental con¬ 
ditions described in the paper. Here the value obtained for 
R, although, as is always the case, it was largely diminished 
by the lag of the thermometer, still was sufficiently large 
as compared with the value of r. In the case of sugar, 
however, R was so small that by varying the experimental 
condiiions, a I per cent, solution gave molecular depressions 
varying between l"6 and 2’t— limits which are even further 
apart than those given by the results of previous observers. On 
correcting the observed depressions in the manner described, 
they all gave practically the theoretical value. 

Without these corrections, observed freezing-points are thus 
held to be functions of the size of the apparatus used, the 
temperature of the cooling-bath, the rate of stirring which 
largely affects the “temperature of convergence,” &c. 

Evidence is also given of the futility of expressing freezing- 
points to the ten-thousandth of a degree. It may readily happen 
that the above correction is as high as o'oi, and as the mode of 
deducing it is but approximate, in such a case o°ooi or 0°'002 
would be a favourable estimate of the error of the end result, 
even if satisfactory corrections could be applied for the alteration 
in the concentration of the solution produced by freezing, and 
the ordinary sources of error incidental to the method of ex- 
periment. j. w. Rodger. 


THE EXAMINATION CURVE. 

J F the results of the examination of a mixed body of candidates 
be plotted out on the graphic method, they will be found, 
in accordance with a well-known law of statistics, to approxi¬ 
mate to a curve having a more or less rapid gradient at either 
end, and a mid-region of gentler ascent. Fig. I, for example, 
shows the results of an examination of 27 students in physical 
geography, the scale of marks running vertically from 10 to 90, 
the examinees being arranged horizontally at equal distances 
apart from the lowest to the highest. The larger the number 
of candidates the more flattened does the mid-region of the 
curve tend to become. Again, in any series of examinations, 
the mean results of which are plotted out, the more uniform 
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